Conclusions: While this study did not demonstrate an intervention effect, it does provide important insight into the psychosocial factors that may underlie blood pressure control in African Americans. Implications for future behavioral intervention trials are discussed.
IntroductIon
Compared with Caucasians, African Americans are more likely to have uncontrolled blood pressures (BP). 1 Medication adherence is one of the most important determinants of blood pressure control, yet one that is often most challenging to achieve. 2 Even when access to medication is taken into consideration, medication adherence remains problematic among African Americans. 3 This calls for interventions that tackle other putative factors that impact medication adherence. The Counselling African Americans to Control Hypertension study (CAATCH) identified perceived discrimination as a factor associated with poor medication adherence.
In that study, stress and depressive symptoms were mediators of the relationship between perceived discrimination and adherence. 4 Charlson et al reported associations between perceived stress, depressive symptoms, and low social support with medication adherence. 5 Therefore, interventions that are designed to improve blood pressure control rates in African Americans must address these barriers.
The objective of the study, Trial Using Motivational Interviewing and Positive Affect and Self-Affirmation in African Americans with Hypertension (TRIUMPH), was to improve blood pressure control by targeting self-efficacy, a major determinant of medication adherence. 6 Rooted in social cognitive
Objective: Our objective was to determine the effectiveness of combining positive affect and self-affirmation strategies with motivational interviewing in achieving blood pressure control among hypertensive African Americans (AA) compared with AA hypertensives in an education-only control group.
Design: Randomized trial.
Setting: Ambulatory practices in the South
Bronx and Harlem, New York City.
Participants: African American adults with uncontrolled hypertension.
Interventions: Participants were randomized to a positive affect and self-affirmation intervention or an education control group. The positive affect and self-affirmation intervention involved having participants think about things that made them happy and that reminded them of their core values on a daily basis. These strategies were reinforced every two months through motivational interviewing. The control arm received a workbook of strategies on blood pressure control. All participants were called every two months for one year.
Main Outcomes: Blood pressure control rate.
Results: A total of 238 participants were randomized. The average age was 56 ± 11 years, approximately 70% were female, 80% were not married, and up to 70% had completed high school. There was no difference in control rates between the intervention and the control group. However, at one year, female participants were more likely to be controlled. Participants with high depressive symptoms or high perceived stress at baseline were less likely to be controlled.
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theory, self-efficacy describes the confidence in one's ability to take action to overcome barriers. It is a major cornerstone of health behavior change. 7, 8 The techniques used in TRIUMPH included motivational interviewing, positive affect induction, and self-affirmation manipulation. The approach to motivational interviewing was based on the work done by Miller and Rollnick. [9] [10] [11] [12] The approach to positive affect induction was based on positive affect theory, which states that positive affect enables individuals to be more open-minded, motivated, and sonal strength and core values as a method of counteracting negative responses to stress and maintaining psychological well-being. 16, 17 Selfaffirmation can be achieved by having people focus on their core values or on things that hold importance for them. 18, 19 By drawing on previous experiences of success, self-affirmation may increase self-efficacy for health behavior change. 20 The underlying premise of TRIUMPH is that an intervention based on inducing positive affect and self-affirmation will improve medication adherence and therefore, achieve better blood pressure control.
Methods
The study design and methods of TRIUMPH have been described in greater detail elsewhere. 10 Briefly, TRIUMPH was a two-arm randomized controlled trial. Adult patients who received care in federally qualified health centers and community ambulatory practices located in the South Bronx and Harlem, New York City were recruited. These communities were selected because they have higher rates of hypertension compared with other communities in New York City. 21 Eligibility was determined via the electronic medical record system at these sites. Eligibility included self-identification as African American or Black, having a diagnosis of hypertension, being on at least one antihypertensive medication and having an elevated blood pressure reading at the time of recruitment.
After providing consent, participants completed baseline assessments that included demographic characteristics, medications, comorbidity using the Charlson Comorbidity Index, 22 hypertension history, as well as a battery of psychosocial measures. Psychosocial assessments were administered at baseline and at 12 months. Depressive symptoms were assessed with the Center for Epidemiologic Studies Depression (CES-D) scale, which is a reliable, and well-validated 20-item, selfreport depression scale developed to identify depressive symptoms in the general population. 23 A 26-item Medication Adherence SelfEfficacy Scale was used to measure self-efficacy. 6 Perceived stress was measured with the Perceived Stress Scale (PSS) a 10-item scale that measures the degree to which situations are appraised as stressful. 24 Affect was measured with the Positive and Negative Affect Scale (PANAS), which has two 10-item mood scales and was developed to provide brief measures of positive and negative affect, respectively. 25 Social support was measured with the Medical Outcomes Study-Social Support Survey (MOS-SS), which measures multiple dimensions of social support. 26 Research assistants were trained to deliver the intervention components. Given the interactive nature of the study, neither the participants nor the research assistants could be blinded to the study intervention. Upon completion of baseline assessments, participants were randomized in a 1:1 ratio to either an active intervention group or an education-based control group. Randomization group was not disclosed responsive to health messages thus, fostering their ability to achieve their personal goals. 13, 14 Positive affect may increase self-efficacy by increasing the desirability of the ultimate health behavior goal, the perceived link between the steps needed to accomplish this goal, and the belief that this effort will ultimately lead to the desired goal. 15 Self-affirmation theory describes the importance of focusing on per-
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to the participants' providers. In an effort to equalize knowledge about hypertension, participants in both arms were given a hypertension workbook. This workbook was developed during a previous study in African Americans with hypertension and provided education about the etiology of hypertension, treatment options, and lifestyle changes that one could take to improve blood pressure control and to support goals setting. 27 Participants in both groups were also asked to develop a behavior contract that specified steps that they would take in an effort to improve their ability to take their blood pressure medications as prescribed.
Participants in the intervention arm received the educational workbook plus a positive affect and self-affirmation induction protocol. The positive affect strategy entailed focusing on positive thoughts that made them feel good throughout their day or when they encountered stressful situations. They also received unexpected gift cards on a bimonthly basis as another method of inducing positive affect. Providing small and unexpected gifts is based on the work of Isen.
15,28 The self-affirmation intervention was adapted based on the work of Steele and colleagues. 29 Participants were instructed to think of core values and things that made them proud whenever they encountered stressful situations that may make it difficult for them to adhere to their medications. Participants in the intervention group also received motivational interviewing based counseling. The motivational interviewing counseling for medication adherence included the following steps: 1) an assessment of the motivation and confidence for medication adherence; 2) eliciting barriers to adherence; 3) eliciting the 'pros' and 'cons' of any concerns; 4) a menu of options to address any barriers or concerns about improving medication adherence; and 5) a reassessment of their values and goals and linking their current health behavior pattern to their core values and life goals. These strategies were reinforced during bimonthly telephone calls. Participants in both groups received bimonthly calls during a 12-month follow up period. During these calls, they were asked to describe interim events such as changes in medications, hospital admissions or emergency room visits, and any major stressful life events.
Outcomes
The primary outcome was blood pressure control rate at 12 months. Blood pressure (BP) was assessed with a valid automated digital BP monitor (BPTru), 30, 31 following the American Heart Association guideline. 32 Patients were categorized as having controlled BP if they had an average BP that fulfilled the Seventh Joint National Committee on Detection, Evaluation and Treatment of High Blood Pressure (JNC-7) criteria of SBP < 130 and DBP < 80 mm Hg (for patients with diabetes or chronic kidney disease); or SBP < 140 and DBP < 90 mm Hg (for all other patients). 33 JNC-7 was used because the study predates the release of JNC-8. 34 The primary outcome was blood pressure control defined as having both systolic and diastolic blood pressure readings in target range. Therefore, a composite outcome variable called "success" was used in our analyses and operationalized as blood pressure <140/90 mm Hg. 5 Changes from baseline in psychosocial variables were analyzed. An increase in social support as measured by the MOS or an increase in positive affect as measured by the PANAS positive affect scale was designated as a positive change or improvement in psychosocial status. This was operationalized as an increase greater than the 75th percentile between baseline and follow-up on these scales. A decrease below the 25th percentile for these variables was considered a negative change in psychosocial status. Similarly, a decrease in depressive symptoms as measured by the CESD, in stress as measured by the PSS, or in negative affect as measured by the PANAS negative affect scale was denoted as a positive change in psychosocial status. This was operationalized as a decrease greater than the 25th percentile between baseline and follow-up. An increase in these variables above the 75 percentile was classified as a negative change. All changes were calculated relative to baseline values.
Statistical Analysis
Parameters for sample size calculation included a power of 80% and a standard test level of .05. Based on our pilot data, it was expected that 57% in the intervention group would achieve target blood pressure control compared with 39% in the control.
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Therefore, 85 patients per group, or 170 overall, were estimated. A conservative loss to follow-up rate of 15% was predicted and the sample size was increased to accommodate for this potential loss. Chi square and student's t-test were used to evaluate sociodemographic, clinical, and psychological differences between the two groups at baseline for categorical and continuous data, respectively. Univariate logistic regression was conducted to identify sociodemographic and psychological predictors of blood pressure control. Significant predictors were included along with the group allocation in a final multivariate model to evaluate the effect of the active intervention. All results are based on an intent-to-treat analysis. Analyses were performed using the Statistical Package for the Social Sciences (SPSS) windows software version 22.0. The study was approved by Weill Cornell's institutional review board on ethical conduct of research.
results
As shown in Figure 1 , a total of 238 participants met eligibility criteria and were randomized. There were no statistically significant differences in demographic or clinical variables between the two groups ( Table 1 ). The average age of all patients was 56 ± 11, approximately 70% were female, 80% were not married, and up to 70% completed high school. Both groups reported 
Predictors of Blood Pressure Control
On univariate analysis, sex, baseline depressive symptoms and perceived stress scores emerged as predictors of blood pressure control at one year (Table 2) . Female participants had a higher odds (OR=2.46, CI=1.14-5.29, P=.021) of blood pressure control. Greater depressive symptoms (OR=.92, CI=.87-.98, P=.005) and greater perceived stress scores (OR=.95, CI=.90-.99, P=.027) were associated with lower odds of blood pressure control at 12-month follow-up. When significant baseline predictors were entered in the final multivariate model, only female gender (P=.01) and depressive symptoms (P=.047) remained significant predictors of blood pressure control at 12 months (Table 3) .
In an intent-to-treat analysis, 82% of patients in both arms achieved blood pressure control at 12 months (respectively, 82.2% of controls vs 83.7% of the intervention). However, there was no difference in rates of participants achieving blood pressure control between the two study groups. The intervention arm did not emerge as a significant predictor of success, defined as blood pressure in the target range of <140/90 (OR=1.33, CI=.57-3.10, P=.50) ( 
Changes in Psychosocial Variables
Percentages of patients achieving positive psychosocial changes, such as increased social support or positive affect and decreased levels of depression, negative affect and perceived stress, did not significantly differ between the two study groups. As for negative changes, a significant difference emerged only in social support. Specifically, there was an unexpected finding that participants in the intervention arm were two-fold more likely to report a decrease in social support than controls at the conclusion of the study (33% vs 17%; P=.026). The reason for this para- 
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doxical finding is unclear and may reflect discordance between social support that is needed and that which is provided for one to effectively change their health behavior.
dIscussIon
TRIUMPH demonstrated that it was feasible to conduct a blood pressure control intervention in a community-based and federally qualified health center practice setting. Overall, 82% of participants in both arms achieved blood pressure control. However, TRIUMPH did not demonstrate a significant difference in achieving blood pressure control between the two groups. As we considered possible reasons for this finding, we explored characteristics of the study design and characteristics of the participants. Possible reasons for our findings include that the intervention of positive affect, self-affirmation, and motivational interview was not an effective mediator of blood pressure control above patient education. Alternatively, the patient education protocol may not have been sufficiently distinct from the intervention. In this study, control participants were exposed to education about hypertension and were asked to develop a behavioral contract for medication adherence. Moreover, this study was not cluster-randomized which makes contamination a major concern. The same research assistants were used for delivering the intervention as in the control arm. The fact that participants in both arms received calls at the same interval may have 36 At the conclusion of the study, participants in both groups were asked to describe the most helpful aspect of the study. Participants in both groups reported that having the research assistant call them on a regular basis was most helpful. The majority of remarks focused on the interaction with the research assistant to whom they were assigned. For example, one participant stated "knowing that (the research assistant) was going to be calling was helpful, she motivated me." Another participant said "what helped me take my medication was that I knew that (the research assistant) was going to call and ask about my blood pressure." An active intervention arm that had a more structured and systematic response to social determinants of health and psychosocial stressors may have proven even more effective.
Another interesting finding was the inverse association between higher psychosocial factors and lower rates of blood pressure control. After baseline factors were accounted for, the relationship with depressive symptoms remained significant. The association between depressive symptoms and blood pressure is well-known. The mechanism linking depressive symptoms with poor blood pressure control may be through poor health habits or self-care such as poor medication adherence, poor dietary adherence, physical inactivity, or poor sleep. [37] [38] [39] Earlier studies have also demonstrated enhanced sympathetic and cardiovascular activity as potential pathophysiologic mechanisms linking depressive symptoms with blood pressure. [40] [41] [42] Future studies that delve deeper into the potential pathways linking depressive symptoms and blood pressure may provide greater insight.
In this study, a greater proportion of patients in the intervention reported a decrease in perceived social support. Studies have demonstrated the importance of social support for health behavior change. There are specific actions by social networks that have been deemed as helpful or unhelpful. 43, 44 Therefore, it is possible that the social support that was present at the beginning of the study may not have been adequate to support health behavior changes. It is possible that participants who were engaging in healthy behaviors as stipulated by the intervention did not perceive support in this effort. [43] [44] [45] Studies need to better match social support or provide education to social networks as well, so that they may be able to support health behavior change.
Limitations of this study is the preponderance of women which may reflect lower tendency for men to go to primary care settings and therefore, have less opportunities to participate in clinical trials. 46, 47 Previous studies have shown that being male is a correlate of diffi- demonstrated greater differences.
Our study was conducted among patients seeking care in federally qualified health centers or community health centers. Patients in these populations may have particular challenges to blood pressure control and may experience a greater burden social challenges. 35 Recognizing this potential need for greater resources, our research assistants were equipped with knowledge about social resources that could be provided in the event a study participant was in need. This was done without regard to group assignment. During
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cult to control blood pressure. 35, 48 Therefore, interventions that oversample for men would advance the ability to address sex differences in blood pressure control. Future studies will need to recruit from nontraditional settings where men may be more likely to seek help such as barbershops. 49 Another limitation was that the same study personnel administered the follow-up calls to maintain continuity and therefore were not blinded to randomization group and any protocol-specific issues. A separate team of interventionists administering the intervention may further help to minimize potential for contamination. While balancing the frequency of calls is important to equalize attention, future studies will need to make sure that the content of each call differs. One approach would be to have automated calls to patients with an interactive voice response system that can prompt participants to respond to specific questions and minimize conversations that are not directly related to the study.
conclusIon
The results of TRIUMPH demonstrate the importance of addressing the psychosocial context of blood pressure medication adherence and blood pressure control. We also achieved success in 82% of the patients in this setting, which is above the national average of approximately 50% and which is much higher than rates for community health settings. 35, 50 While these findings did not demonstrate a difference in control between the two arms, lessons learned can be used to refine behavioral interventions for blood pressure control.
